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Objective: Injury is a major neglected health 
problem in developing countries. The first step in dealing 
with injury problem is to identify the injury patterns and 
characteristics. Therefore, we aimed to demonstrate the 
current status of trauma admissions to hospitals in Shiraz , 
as a major city of Iran. 
A hospital-based study was conducted in 
2002. All injured patients admitted during 6 months in 
emergency departments of two general hospitals of Shiraz, 
Nemazi and Chamran were included. 
Results: A total of 1 765 injured patients were 
registered during the study period, with mean age of 33 
years. Manual workers were the most vulnerable group 
among occupational categories. Inner-city roads were the 
Methods: 
njury is a leading cause of mortality throughout 
history and many medical institutions have I undertaken efforts to prevent them. Globally, 
about 16 000 people die from injury every day and 
about 5 .  8 million people die every year. This 
corresponds to an annual mortality of 97. 9% per 
100 000 population. Mortality due to injury is only the 
tip of the iceberg, as compared with millions of people 
requiring hospital treatment for injury. According to 
World Health Report 2002, injury accounts for 12.2% 
of total burden of disease. In comparison to other 
diseases and health problems, the morbidity, mortality 
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most common place of injury and traffic accident was the 
major cause of injury. Overally, falling injury was the 
second common cause of injury in males and the first cause 
in females (especially at  the age of over 60). 
Conclusion: As other studies conducted in our 
society, traffic accidents are the major cause of morbidity 
and mortality and this can emphasize on the obligation to 
take legislative action in the field of driving and road 
safety, directing resources and educating the public and 
raising the awareness of the community in prevention of this 
iceberg-like problem. 
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and disability of injury account for disproportionate 
deaths among children and young adults, which leads 
to a heavy burden on health sector and social welfare 
services, and economic consequences for the health 
care as well as loss of productivity. 2 
Traffic accident injury is a major but neglected 
public health challenge that requires concerted efforts 
for effective and sustainable prevention. Of all the 
transportation systems, road traffic system is the most 
complex and dangerous one. Worldwidely , an 
estimated 1.2  million people are killed in road crashes 
each year and alomost 50 million are injured. 
Projections indicate that these figures will increase by 
about 65% over the next 20 years unless there is new 
commitment to prevention. All over the world, more 
than 3 000 people die from traffic accident injury every 
day. Low-income and middle-income countries account 
for about 85% of deaths and for 90% of annual 
disability adjusted life years ( DALYs) lost because of 
traffic accident injury. Furthermore, the projections 
show that between 2000 and 2020, road traffic deaths 
will decline by about 30% in high-income countries 
but increase substantially in low-income and middle- 
income countries. Without appropriate action , traffic 
accident injury is predicted to be the third leading 
contributor to the global burden of disease and injury 
by 2020. 
3 
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In recent years, there has been a steady increase 
in occurrence of injury and injury related mortality in 
Iran. Road traffic accidents and falling are the main 
causes of injury in the country. 6.7 Road traffic 
accidents had the highest injury-related mortality. 5 * 8  
Despite the demand for documented health statistics to 
stabilize preventive programs, the available data in the 
field of trauma and trauma care are much diminished in 
our country and has debilitated the health care 
strategists to schedule appropriately. We conducted a 
survey in Shiraz in order to ascertain the magnitude of 
morbidity, disability and mortality of different types of 
injury and to highlight various epidemiological factors 
associated with different types of injury. Furthermore, 
we evaluated the health facilities and services available 
in the study area for prevention and control of injury. 
METHODS 
Study design and subjects 
This hospital-based prospective study was 
approved by research deputy of Ministry of Health and 
Medical Education of Iran. The study was carried out 
during 6 months between April 2002 and October 
2002, in the emergency departments of two large 
general hospitals ( Nemazi and Chamran) affiliated to 
Shiraz University of Medical Sciences ( SUMS). Both 
Nemazi general hospital and Chamran general hospital 
are located in Shiraz. These two university hospitals 
have reputation in trauma care as well as other medical 
and surgical fields because of wide variety of diagnostic 
and therapeutic facilities, as well as vascular, 
thoracic, neurosurgery, orthopedics and urology 
surgical departments. During the study period, the 
data of all consecutive traumatic patients who were 
referred to emergency departments were collected 
according to the study protocol. Data collection was 
performed by three different groups of physicians and 
nurses who had passed special training courses before 
patients enrollment and were familiar with the process 
of extracting, abbreviated injury scale ( AIS-90) codes 
and filling out the datasheets. The emergency 
department group comprised medical practitioners who 
covered the emergency departments of each hospital 24 
hours a day. In each center, a trained general 
practitioner was responsible for supervision of data 
gathering process. Another general practitioner in each 
center rechecked all the datasheets , evaluated and 
corrected them in the cases of necessity based on the 
fixed protocols of this study. Structured datasheets with 
closed questions were used for data collection. 
The datasheet had eight distinct major parts as 
follows : datasheet information ; demographic data such 
as age, gender, job and educational background of the 
patients ; accident data such as site, mechanism, type 
and situation of trauma; pre-hospital data such as time 
and vehicle used for transporting the patient to hospital 
and pre-hospital cares ; emergency department data 
such as injury severity score ( ISS ) , GCS, 
hernodynamic and other clinical data and the length of 
stay in emergency department ; diagnostic and 
therapeutic data during admission in emergency 
department, ICU and wards; outcome data such as 
morbidity on discharge or mortality and autopsy reports 
of death cases, hospital stay and charges. 
Statistical analysis 
The process of data entry was controlled by a 
check file, which minimized the possibility of entering 
incorrect data. A physician compared all suspicious 
records in the databank with the datasheets to correct 
all possible errors. Data entry and statistical analysis 
were performed by SPSS 15. 0 software ( SPSS Inc. 
Chicago, Ill, USA). All continuous data with normal 
distribution are expressed as mean A SD and categorical 
variables are expressed as percentage. 
RESULTS 
General characteristics 
During the study period, 1 765 victims were 
comprised consecutively. The baseline characteristics 
of the study population are shown in Table 1. There 
were 1 435 males ( 81. 3% ) and 330 females 
( 18.7% ) with the ratio of male to female at 4 : 1. The 
mean age was ( 33 A 20) years. Manual workers were 
the major occupational category, followed by students. 
As for education level, 85. 3% patients had high- 
school diploma. Most of the injury happened on inner- 
city roads ( 41. 8% ) , followed by injury at home 
( 27. 1% ) , on outer-city roads and highways 
(19.2% ) and work place ( 10. 5 %  ) .  The time of 
. injury occurrence was dominantly between 07 : 00 and 
22:oo. 
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Table 1 .  General characteristics of 1 765 injured 
patients in Shiraz 
Occupation Cases Percentage 
Manual worker 397 22.5 
Students 33 1 18.8 
Jobless 234 13.3 
Farmer 163 9.2 
Housekeepers 
Sedentary jobs 
Child 
138 7.8 
135 7.6 
90 5 .  I 
Driver 82 4.6 
Others 192 10.9 
Educational background Cases Percentage 
College 63 3.6 
High school 176 10.0 
Under high school diploma 1031 58 
Illiterate 482 27.3 
Place of injury Cases Percentage 
Work place 
Home 
186 10.5 
373 27.1 
Inner-city roads 738 41.8 
Outer-city mads & highways 339 19.2 
Sports or leisure facilities 34 1.9 
Schools or universities 12 0.7 
Most patients were injured unintentionally 
(90.5% ) , assaults accounted for 9% of injury and 
0.5% of patients committed suicide. There were 1 539 
cases of blunt trauma and 225 cases of penetrating 
trauma. Most of traffic accidents and falling injury 
patients suffered from blunt trauma (Table 2 ) .  Among 
941 cases of traffic accidents, the majority of victims 
were motorcycle riders ( 42.3% ) , followed by 
pedestrians ( 29% , Table 3 ) .  In general, traffic 
accidents were the most common cause of injury in all 
occupational categories and all male age groups, while 
falling injury was the most common mechanism of 
injury among females, especially in women over 60 
(Table 4 ) . It was due to high prevalence of falling 
injury among women over 60 years. The mean ISS was 
10.2 * 10.9. The severity of injury was mild (ISS < 
7 )  in 43.4% of the patients, moderate to severe (7  < 
ISS < 12) in 34. 2% and severe ( ISS > 1 2 )  in 
22.4%. The mortality was 2% ( 36 patients) in 
hospitalized patients and 27 deaths ( 75% ) were 
caused by traffic accidents among them. The majority 
of mortalities were reported in pedestrians ( 11 
deaths) , followed by car users ( 7 deaths ) and 
motorcycle riders ( 6  deaths) . 
Table 3. 
Victims Cases Percentage 
Analysis of victims in road traffic accidents 
Pediatricians 273 29.0 
Motorcyclists 398 42.3 
Car users I99 21.1 
Bicycle riders 45 4.8 
~ ~ ~ ~ ~ ~ ~ 
Trauma a r e  
In general, 43% of the patients were transported 
to hospitals by ambulance and the mean time from 
emergency call to arrival of ambulances was ( 16 14) 
minutes up to 2 hours. Totally, 1 004 patients (57% ) 
had pre-hospital care but only in 685 cases (39% ) , 
the emergency department of the hospital was notified 
about the trauma, patient condition and transferring of 
the patient before the admission. Most of the patients 
were admitted in orthopedic service (59% ) , followed 
by neurosurgery ( 28%) and general surgery 
( 11.4% ) .  The mean duration of hospital stay was 
(7  *6) days and the maximum one was 75 days. In 
general, 33. 8 % of patients did not had any kind of 
health insurance at all. 
Table 2. Trauma type us causes of trauma 
Traffic accidents Falls Blunt objects Cuts Gunshots Total 
(cases, % ) Trauma type 
Non-penetrating 935 (99.4 ) 455 (99.3) 124 (96.9) 0 (0) 0 (0)  1539 (87.2) 
Penetrating 6 (0.6) 3 (0.7) 4 (3.1) 157 (100) 27 (100) 225 (12.8) 
Total 941 (100) 458 (100) 128 (100) 157 (100) 27 (100) 1764 (100) 
(cases, % )  (cases, % )  struck (cases, % )  (cases, % )  (cases, % )  
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< 18 
18-29 
30-39 
4049 
50-59 
360 
Total 
Male 
< 18 
18-29 
30-39 
4049 
50-59 
> 60 
Total 
Female 
< 18 
18-29 
30-39 
4049 
50-59 
> 60 
Total 
402 (22.8) 
563 (32.0) 
231 (13. I )  
168 (9 .5)  
103 (5 .3)  
291 (16.5) 
1758 (100)  
331 (23.1) 
521 (36.4) 
199 (13.9) 
134 ( 9 . 3 )  
79 ( 5 . 5 )  
166 (11.6) 
1430 (100) 
71 (21.6) 
42 (12.8) 
32 ( 9 . 7 )  
34 (10.3) 
24 ( 7 . 3 )  
125 (38. I )  
328 (100) 
207 (51.5) 
343 (60.9) 
124 (53.7) 
95 (56.5) 
63 (61.2) 
105 (36.1) 
937 (53.3) 
173 (52.3) 
315 (60.5) 
108 (54.3) 
76 (56 .7)  
50 (63.3) 
84 (50.6) 
806 (56 .4)  
34 (47.9) 
28 (66.7) 
16 (50.0) 
19 (55.9) 
13( 54.2) 
21 ( 16.8) 
131 139.9) 
Table 4. Age specific prevalence of mechanism of injury 
Total Traffic accidents Falls Blunt objects cuts Gunshots Age groups 
(cases, % ) (cases, 70 ) (cases, % )  struck (cases, % )  (cases, % )  (cases, % )  
3 (0.7) 34 (8 .5)  25 (6 .2)  115 (28.6) 
54 (9 .6 )  
50 (21.6) 
44 (26.2) 
24 (23.3) 
168 (57.7) 
445 (25.9) 
92 (27.8) 
48 (9 .2 )  
39 (19.6) 
36 (26 .9)  
14 (17 .7)  
66 (39.8) 
295 (20.6) 
23 (32.4) 
6 (14.3) 
11 (34.4) 
8 (23.5) 
10 (41.7) 
102 (81 .6)  
160 (48 .8 )  
50 (8 .9)  
18 (7 .8 )  
13 (7 .7)  
7 (6 .8)  
6 (2 .1)  
128 (7 .3)  
32 (9 .7)  
48 (9 .2)  
17 (8 .5)  
10 ( 7 . 5 )  
7 (8 .9 )  
5 ( 3 . 0 )  
119 ( 8 . 3 )  
2 (2 .8 )  
2 (4 .8)  
I ( 3 . 1 )  
3 ( 8 . 8 )  
0 (0 .0 )  
1 (0 .8 )  
9 (2 .7 )  
82 (14.6) 
27 (11.7) 
I 1  (6 .5 )  
6 (5 .8)  
6 (2. I )  
157 ( 8 . 9 )  
22 (6 .6)  
80 (15.4) 
24 ( 12. 1 ) 
9 (6 .7 )  
5 (6 .3 )  
6 ( 3 . 6 )  
146 (10 .2)  
3 ( 4 . 2 )  
2 (4 .8)  
3 (9 .4 )  
2 (5 .9)  
0 ( 0 . 0 )  
11 ( 3 . 4 )  
1 (4 .2 )  
16 (2 .8)  
6 (2 .6)  
l ( 0 . 6 )  
l ( 1 . 0 )  
0 (0) 
27 ( 1 . 5 )  
2 (0 .6 )  
14 (2 .7)  
6 (3 .0)  
0 ( 0 . 0 )  
0 (0 .0)  
1 ( 1 . 3 )  
23 ( 1 . 6 )  
I (1 .4)  
2 ( 4 . 8 )  
0 (0.0) 
0 ( 0 . 0 )  
0 (0 .0 )  
4 ( 1 . 2 )  
l ( 2 . 9 )  
DISCUSSION 
Due to cultural norms of Iran, men are by far 
more involved in out-door works, so young men are the 
majority of victims ( t h e  ratio of male to female was 
4:1), which is consistent with the findings of other 
studies in developed countries. 6.y Manual workers are 
the largest injured occupational group and most of the 
patients have low educational level. 
The most common places of injury were streets, 
followed by home and outer-city roads and highways. 
This matches with the finding that traffic accident is the 
major cause of injury. This high incidences of multiple 
injury, morbidity, permanent disability and mortality 
in traffic accidents in this study and other studies 
indicate the necessity of an urgent change in driving 
and road safety legislation in Iran. '-' Motorcycle riders 
are the most common victims of traffic accidents and 
only 1.7% injured riders wear safety helmets. Wearing 
helmets is the effective way to reduce the morbility and 
mortality of motorcyclists. ' O , "  It can significantly 
reduce the frequency of nonfatal brain injury. '' A 
national mandatory law for helmet use is necessary and 
effective to prevent motorcycle accidents. 
Pedestrians are the second common group who 
suffer from traffic accidents. Physical separation of 
pedestrians from vehicles, pedestrian crossing signs 
and zebra crossing, improving the road lighting 
especially at night and traffic regulation campaign are 
the important strategies to reduce pedestrian-related 
injuries. Car users are the third common group of 
traffic accident victims. The rate of safety belt used by 
in-vehicle trauma patients demonstrates the detrimental 
effects of public ignorance and lack of discipline to 
obey laws and regulations and inadequacy of proper 
official inspections and control mechanism. The 
compliance with safety belt use in our study was only 
8.  3%.  We believe that increasing public awareness 
about advantages of safety helmet, seat belt and cars 
equipped with airbags may decrease mortality and 
morbidity in motor vehicle accidents in Iran. 
Among female victims, especially in women aged 
over 60 years, were reported as the most common 
mechanism of injury. Two major risk factors are 
personal conditions like muscle weakness and visual 
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and equilibrium disturbances, especially in the elderly 
and hazards in the living environment. l 3  Poor health 
and economic conditions in Iran keep elderly people at 
home most of the time, architectural problems of the 
house and lack of sufficient supportive devices in 
places like toilets and bathrooms may be the most 
important factors that expose our elderly people to fall- 
related injury. Some injuries such as gunshot are less 
frequent compared with other developed countries, 
which may be due to the tight laws on guns in Iran. 
Homicide and suicide are less frequent in our society 
because of less usage of alcohol and drug abuse and 
also, some religious beliefs against suicide. I5,I6 
Compared to higher quality in developed countries, 
pre-hospital care in our study has the disadvantages 
such as lower usage of city ambulances, a longer time 
for transportation to hospital and insufficient 
communications between ambulances and hospitals. " 
13 
14 
We had a considerable limitation in conducting 
this research. Our available resources did not allow a 
community-based study and hence our source of 
information was the data gathered prospectively from 
hospitalized patients. Therefore, pre-hospital 
information of those trauma victims who had never been 
taken to hospitals and those who had died in the pre- 
hospital phase of trauma were not included in this 
study. Despite the inability of hospital-based studies to 
assess the magnitude of injury morbidity, mortality and 
costs on society, as other studies conducted in our 
society, traffic accident is the major cause. It is 
important to take legislative action on driving and road 
safety, directing resources and educating the public 
and raising the awareness of the community in 
prevention of this iceberg-like problem. In addition, 
falling injury is the major mechanism of injury in 
elderly and further research is needed to 
comprehensively evaluate the common personal and 
environmental risk factors of falling injury in our 
elderly population. 
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